Diffuse sclerosing variant of papillary thyroid carcinoma (DSVPC) is a rare variant of conventional papillary thyroid carcinoma which was first reported in 1985. It appears to be more aggressive than conventional type of papillary thyroid carcinoma. We present a case in a 14-year-old girl who initially presented with thyrotoxicosis and was later diagnosed with DSVPC on subsequent ultrasound and fine need leaspiration when cervicallymph node was evident on clinical examination. Concomitant thyrotoxicosis in thyroid carcinoma is uncommon. The prevalence, clinical presentation, characteristic radiological and histological features, management and prognosis of DSVPC are discussed with literature review. We also hope to illustrate through this case that ultrasound as a non-invasive imaging modality is an invaluable tool for workup in functional thyroid problems and concomitant malignancy may not be that uncommon, so that we could provide prompt treatment to our patients.
Introduction
Diffuse sclerosing variant of papillary thyroid carcinoma is a rare variant of conventional papillary thyroid car-cinoma. We present a case in a young girl with concomitant thyrotoxicosis which is uncommon. The prevalence, clinical presentation, characteristic radiological and histological features, management and prognosis of the disease are discussed.
Case Presentation
First, confirm that you have the A 14-year-old girl presented with progressively increasing neck swelling with hand tremor. She enjoyed good past health and did not receive any neck irradiation before. Her paternal cousin was diagnosed with some thyroid problem more than 20 years ago. Physical examination revealed a firm diffuse goiter with mild degree of thyrotoxic eye signs. Initial blood test showed free thyroxine level of 43.5 pmol/L and thyroid stimulating hormone (TSH) level <0.01 mIU/L. Antithyroglobul in level titre was 1:400 whereas antimicrosomal antibody titre was <1:100. She was treated as thyrotoxicosis with antithyroid drugs. She was rendered euthyroid with normal free thyroxine level 13.4 pmol/L after seven months of treatment. However, she was found to have enlarged right neck lymph nodes upon follow-up visit. Ultrasound scan of her neck showed enlarged right lobe of thyroid with multiple whitish calcifications scattered in the whole lobe. There was an irregular ill-defined hypoechoic shadow in the upper pole with mild increased vascularity (Figure 1(a) ). The left lobe was also slightly enlarged with similar scattered calcifications. There were multiple enlarged right lower cervical lymph nodes, size up to 2.5 cm, with similar calcification pattern as in the thyroid gland (Figure 1(b) ). Ultrasound-guided fine needle aspiration of the right thyroid gland and right cervical lymph node showed malignant thyroid cells suggestive of papillary carcinoma and right cervical lymph node metastatic thyroid carcinoma respectively. Open total thyroidectomy together with right functional neck dissection was performed. A hard tumor was noted in the right lobe intra-operatively with multiple enlarged cervical lymph nodes over level II, III, IV and VI, with largest lymph node at level III up to 2.5 cm in size. Pathological examination revealed a 58 gram thyroid gland with asymmetrical enlargement of the right lobe. Macroscopic examination showed an ill-defined and unencapsulated solid whitish tumor nearly replacing the whole right lobe. The left lobe was grossly not involved. Microscopic examination found the tumor diffusely infiltrated the right lobe and isthmus and less extensively the left lobe. The main tumor in the right lobe was composed of papillary proliferation with multiple psammoma bodies and small foci of squamoid solid and follicular pattern (Figure 2(a) ). Invasion of fibrous capsules with tumor foci on the capsular surface were noted in both lobes. Lymphovascular infiltration was seen in both thyroid tissue and capsule. The remaining thyroid tissue was compatible with adenomatous hyperplasia. Overall features were compatible with papillary carcinoma of diffuse sclerosing variant. Twenty-nine out of 46 resected lymph nodes showed metastatic papillary carcinoma, morphologically similar to the main tumor (Figure 2(b) ). Intravascular extranodal spread was noted. TMN staging was pT3N1b.
The patient received radioactive iodine ablation with dose of 3.77GBq around one month after the operation. Post-ablation whole body scintigraphy found suspected remnant thyroid tissue and/or residual tumor in the thyroid bed with multiple bilateral cervical lymph node metastases, also diffuse mild radioiodine activity over bilateral lung fields suspicious of microscopic lung metastases. TSH-stimulated thyroglobulin level was elevated to 395 ng/mL. Subsequent contrast CT neck and thorax showed multiple lymphadenopathies at right level II-III with largest size up to 1.1 × 1.2 × 2.0 cm, left supraclavicular level and right mediastinum concerning of nodal recurrence. No frank mass was noted at the thyroid bed and there was no CT evidence of lung metastasis. Oncologist suggested excision in view of relatively sizable lymph nodes which may not be adequately covered by radioactive iodine. Second operation for right functional neck dissection and selective left neck dissection was performed around two months after the first operation. Enlarged right upper jugular lymph nodes up to 1.5 cm in size at level IIb and III, with enlarged left supraclavicular lymph nodes up to 1 cm in size were identified intraoperatively. Microscopic examination revealed metastatic papillary carcinoma in 8 out of 23 lymph nodes. The morphology was similar to that of the main tumor previously excised. Ultrasound scan was repeated around three months after the second operation, which showed no enlarged mass in the thyroid bed and no enlarged lymph nodes along right side of neck. Shotty lymph nodes up to 3.7 mm in size were noted over the left mid jugular chain, which were too small for needle aspiration. Follow-up post-ablation scan six months after radioactive iodine showed no scintigraphic evidence of recurrent disease or metastasis. Currently it is 3 years after the 
Discussion
The diffuse sclerosing type of papillary thyroid carcinoma (DSVPC) is a rare variant of conventional papillary thyroid carcinoma (PTC) first reported in 1985 [1] . The prevalence of this variant among all the patients with PTC ranged from 0.74% to 5.3% as reported in larger series [2] . It has a higher prevalence in young women, a higher incidence of lymph node and pulmonary metastasis, and a larger tumor size compared with conventional PTC [2] - [5] . It is also associated with frequent local recurrence [3] [4] . Retrospective studies of 18 to 40-year period for patients diagnosed with DSVPC presented with painless thyroid nodule or a diffuse goiter, with or without associated symptoms such as hoarsness, pressure effect, clinically detectable cervicallymph nodes, or distant metastasis [2] . Antithyroglobulin antibody level was more likely to be positive in DSVPC compared to classical PTC patients [2] [4] . Most patients are euthyroid on presentation [6] [7] . Concomitant hyperthyroidism in thyroid carcinoma is not commonly seen, although reports ranging from 0.2% to 21% of differentiated thyroid carcinoma patients with hyperthyroidism [7] . Most cases were incidental carcinoma or microcarcinoma (<1 cm). The true incidence of concomitant thyrotoxicosis in DSVPC is uncertain because of small number of reported cases.
Ultrasound scanning of DSVPC shows diffuse scattered microcalcifications and underlying heterogeneous hypoechogenicity, with or without association of multiple, suspicious hypoechoic and mixed echoic masses with internal microcalcifications [5] .
DSVPC should be considered as a differential diagnosis in young patients with these imaging findings. Our patient showed these typical features of DSVPC (Figures 1(a) and (b) ). Further investigations including guided needle biopsy should be warranted. The characteristic histological features of diffuse involvement in one or both thyroid lobes with dense fibrosis, extensive squamous metaplasia with morphologically benign nuclei, patchylymphoid infiltration with germinal centres and large number of psammoma bodies give another important clue towards the diagnosis of this disease [2] - [5] .
The prognosis of DSVPC is controversial. In some earlier reported series, patients with DSVPC were reported to have an unfavorable prognosis due to extensive involvement of the thyroid, a higher incidence of cervical lymph node metastasis, and on the basis of the frequent occurrence of adverse pathologic features [4] [5] . In Japanese series, the unavailability of routine use of radioactive iodine may increase the local recurrence in their series [4] . However, some recent studies found that the prognosis of the patients with DSVPC seemed to be comparable with that of classic PTC, which may be accountable by the aggressive treatment protocol at these institutions [2] . Thus, patients with DSVPC should be treated aggressively. Initial radical surgery including active search for lymph node involvement with radical lymph node dissection followed by radioiodine treatment are justified [3] [4] . This group of patients should be monitored closely during follow up for any disease recurrence or metastasis.
Conclusion
DSVPC is a rare variant of conventional PTC. It has characteristic features on ultrasound and histological examination. The patients usually present with painless thyroid nodule or diffuse goiter and most are euthyroid. Careful initial physical examination is mandatory, followed by early ultrasound scan and/or fine needle aspiration cytology if any suspicion arises. Aggressive treatment and follow-up protocol are warranted for DSVPC for its hostile behavior. Furthermore, ultrasound as a non-invasive investigation tool should be considered in every case of functional thyroid disease as concomitant malignancy may not be that uncommon to avoid delay in treatment.
